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TUBE FOR STORING FLUID I 1 3 MAY 2003 

^ONPO*L 

The present invention relates to tubes for containing microlitre volumes of fluid 
and, more particularly, to a tube of low internal vofume adapted to engage with a 
5 plate. 

In many laboratory applications it is preferred to work with increasingly small 
volumes of fluid. These volumes of fluid are generally stored in small tubes which 
are, in turn, located in apertures formed in a plate. The plate, with its plurality of 
1 0 tubes, can then be transported from a storage area to a fluid dispensing apparatus. 
Fluid can be dispensed from the apparatus into the tubes. As a result of the large 
numbers of these tubes required by modern laboratory practice it is preferable to 
minimise the size of the plate for a given volume of fluid or number of tubes to be 
stored. 

15 

There are a number of problems associated with the tubes used at present. In 
general the tubes are circular in cross section and slot into the plate, forming an 
interference fit between the tube and the plate and slightly deforming the tube. EP-A- 
0 904 841 discloses a system handling 384-well (aperture) plates in which individual 
20 sample tubes are supported in plates in such a way as to be capable of movement 
into or out of the plates from either side of the plate. To this end the tubes also have 
a near constant cross-sectional area to enable them to move through the plate. 

Some reagents stored within the tubes are volatile or inclined to react with or 
25 become contaminated by the surroundings. Therefore it is known to apply a cover to 
the tube, either in the form of a lamina material that maintains its integrity until pierced 
or in the form of a self-sealing membrane that allows the tube's contents to remain 
isolated from the environment even after further reagents have been added to the 
tube using a dispensing apparatus. 

30 

In some applications there have been problems associated with these closure 
members, in particular with the closure members maintaining contact with the 
dispensing tip and therefore causing the tube to be pulled out of its well. This results 
in the tube being dissociated from its correct position in the plate and, if the 
35 dispensing apparatus is not stopped and the array of dispensing tips attempts to 
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dispense to the next row of tubes, the machine may jam, damaging the machine, the 
tubes and compromising the samples stored in the tubes. 

According to the present invention there is provided a tube for storing micro- 
5 litre volumes, the tube being open at one end and comprising: 
a body portion of substantially square cross section; 

a shoulder portion at one end of the body portion and providing the open end 
of the tube, the cross section of the shoulder portion being greater than that of the 
body portion; and, 

10 a formation providing a snap fit connector portion at the other end. 

The tube may further comprise a closure member disposed to close the open 
end. The closure member may take the form of a foil cap or a self-sealing member, 
for example a split-septum. 

Preferably, the body and shoulder portions are formed separately from the 
15 snap fit connector portion. 

The snap fit connector portion may have a dot code on it. 
The body and shoulder portions may be formed from a translucent or 
transparent material. 

The tube may further comprise a spigot at the interface between the body 
20 portion and the snap fit connector portion. 

The body portion and the snap fit connector portion may be co-moulded. 

The square cross section of the body and the provision of shoulder portions on 
the tube have a number of advantages. Firstly, the tube fits closely with the aperture 

25 in which it is stored without deforming the tube in any way. Secondly, in applications 
where it is necessary to make an optical reading of the spectrum of the contents of 
the tube, it is important that the reading is taken through a consistent thickness of the 
material of the tube and a constant cross section of the fluid. In order to achieve this, 
when the tube is of circular cross section it is important to line up the optical reading 

30 apparatus such that the light beam passes through the diameter of the tube, this 
maximises the path length through the material contained within the tube and also 
reduces the effects of refraction from the tube itself. However, using a tube according 
to the present invention, this precise alignment is unnecessary because the thickness 
of the material of the tube through which the light passes is the same whatever path 
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across the tube is taken by the light as long as it is perpendicular to one side of the 
tube. 

An example of the present invention will now be described with reference to 
5 the accompanying drawings in which: 

Figure 1 is a cross section of a tube according to the present invention. 
Figure 2 is a view of the bottom of the tube according to the present invention. 
Figure 3 is a top view of an array of tubes according to the present invention. 
Figure 4 is a top view of a plate containing a number of tubes according to the 
10 present invention. 

Figure 5 is a cross section of a plate containing a number of tubes according 
to the present invention. 

Figure 1 shows a tube 10 according to the present invention resting in a bore 
15 20 that is formed in a plate containing a plurality of such bores 20. The tube 10 
consists of a body portion 1 1 which has a square cross section. At the top of the 
body portion 11 of the tube 10, at its open end, is a shoulder portion 12. The 
shoulder 22 of the shoulder portion 12 allows the tube 10 to engage with the top 
surface of the bore 20. The shoulder. 22 is the same length on all four sides of the 
20 tube 10. This prevents the tube 10 from being pushed through the bore 20. In 

addition the provision of a shoulder portion 12 allows a variety of tubes 10 capable of 
containing differing volumes to be used in the same size plate. Although all of the 
bores 20 within a plate are the same size, constraining the volume of fluid that can be 
held in the body portion 1 1 the overall volume of the tube 10 can be increased by 
• 25 extending the shoulder portion 12 vertically. 

At the bottom of the body portion 11 is a snap fit connector portion 13 that 
enables the tube 10 to be secured into position within the bore 20 without the bore 
needing to be adapted in any way. The snap fit connector portion 13 has a profile 
30 that tapers outwards from the bottom of the body portion 1 1 of the tube 10. At the 

bottom of the connector portion 13 there is a surface 14 onto which a dot code can be 
printed. This surface 14 is preferably square although it may be round. The snap fit 
connector portion 13 is preferably constructed from a substance with elastic qualities 
thereby allowing the connector portion to travel through the bore 20 and then to snap 
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into place at the base of the bore 20 as shown in Figure 1 . The connecter portion 13 
prevents the tube 10 from being lifted out of the bore 20 unintentionally. 

The body and shoulder portions 11, 12 can be formed separately from the 
snap fit connector portion 13. Alternatively they may be co-moulded. There is a 
spigot 1 8 at the bottom of the body portion 1 1 that interfaces with the snap fit 
connector portion. The body and shoulder portions 11, 12 are preferably formed from 
an inert, resilient material, for example polypropylene. The body and shoulder 
portions 11,12 are also translucent in order to facilitate the taking of optical spectra of 
the contents of the tube 10. In contrast, the snap fit connector portion 13 is preferably 
black in order to maximise the contrast between the laser marked dot code and the 
connector portion 1 3. Furthermore, the snap fit connector portion is deformable in 
order to pass through the bore 20. 

The tube 10 is sealed by a sealing member 15 which may be a foil cap or a 
self-sealing closure member such as a split septum. 

Figure 2 shows a dot code 16 on the base portion 14 of the snap fit connector 
portion 13. 

Figure 3 shows a two dimensional array 17 of tubes 10 disposed within a plate 
19. The plate 19 forms a grid of bores 20. The plate 19 is constructed from two sets 
of substantially perpendicular intersecting walls 21 . The walls 21 have a thickness T. 
The length of the shoulder 22 is substantially VzT so that the shoulder portions 12 of 
the tubes 10 tesselate thereby optimising the use of the space above the plate. 

Figure 4 shows part of a plate 19 that has been partly-filled with tubes 10. 

Figure 5 shows a cross section through a plate 19 containing a number of 
tubes 10. The shoulder portions 12 of the tubes 10 tesselate and thereby use all of 
the available space above the plate 19. 
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A tube for storing micro-litre volumes, the tube being open at 
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comprising: 
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a body portion of substantially square cross section; 



a shoulder portion at one end of the body portion and providing the open end 
of the tube, the cross section of the shoulder portion being greater than that of the 
body portion; and, 

a formation providing a snap fit connector portion at the other end. 



2. A tube according to claim 1, further comprising a closure member disposed to 
: close the open end. 

3. A tube according to claim 2, wherein the closure member comprises a foil cap. 

15 

4. A tube according to claim 2, wherein the closure member is a self-sealing 
member. 

5. A tube according to claim 4, wherein the self-sealing closure member is a split 
20 septum. 

6. A tube according to any of the preceding claims, wherein the body and 



shoulder portions are formed separately from the snap fit connector portion. 

'25 7. A tube according to claim 6, wherein the snap fit connector portion has a dot 
code on it. 

8. A tube according to claim 6 or claim 7, wherein the body and shoulder portions 
are formed from a translucent or transparent material. 

30 

9. A tube according to any of claims 6 to 8, further comprising a spigot at the 
interface between the body portion and the snap fit connector portion. 

10. A tube according to any of the preceding claims, wherein the body portion and 
35 the snap fit connector portion are co-moulded. 
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( 1 3 MAY 2003 

ABSTRACT \ 

A tube for storing micro-litre volumes is provided. The tube is open at one end 
and comprises a body portion of substantially square cross section; a shoulder portion 
at one end of the body portion and providing the open end of the tube, the cross 
section of the shoulder portion being greater than that of the body portion; and a 
formation providing a snap fit connector portion at the other end. 
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